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MEDICAL KIT 



Field of the Invention 

The present invention relates to a medical kit for 
qualitative or quantitative determination of a drug in a 
biological fluid as well as a method therefor. 
5 Background of the Invention 

The determination of an effective therapeutic dose 
of a drug is often difficult, and this is mainly due to a 
great individual variation with respect to drug absorp- 
tion and metabolism. An individual variation is also com- 

10 monly seen due to the effect of e.g. food, body weight 
and possible interaction with other drugs present. Al- 
though this individual variation is not of major concern 
for some drugs, e.g. aspirin, it is nevertheless of im- 
portance for most other drugs. Indeed, with very potent 

15 drugs, particularly those used in treatment of cancer and 
heart diseases, a non-optimal dose may yield highly det- 
rimental, even fatal, results. Consequently, a plethora 
of different methods have been developed in order to pro- 
vide a qualitative or quantitative determination of drugs 

20 in biological fluids. 

As used herein, the expression "drug" comprises any 
substance which may yield or relate to a physiological 
response or condition, particularly when administered to 
a living organism. Thus, for the purposes of the present 

25 invention, also metabolites (active or non-active) , pro- 
drugs and antigens are considered as drugs. 
Many of the present methods used for the determination of 
drugs in biological fluids are based on rather complex 
procedures, such as those requiring HPLC, GC or GC/MS 
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equipment. Evidently, such procedures are often inconven- 
ient for both individual and rapid drug monitoring di- 
rectly at the point-of -care, such as at home or basically 
at any location in- or outside a healthcare facility. As 
5 is well known, various medical kits which allow drug 

monitoring at the point -of care have therefore been de- 
veloped. Among the public, the most well known of these 
kits is probably the pregnancy test Clearblue®. 

Said medical kits are usually based on some kind of 

10 immunoassay. Furthermore, they normally require lateral 
flow or diffusion through a carrier or membrane in order 
to function properly (see e.g. EP 833 159). However, the 
main problem associated with medical kits requiring sig- 
nificant lateral flow, or diffusion, is that non-specific 

15 binding and interaction. between the present reagents, or 
analytes, and the carrier is often observed. Such non- 
specific binding and interaction reduces the reliability 
of the analysis. 

Moreover, there are ongoing demands in the art to 

20 provide a medical kit which allows the following: 

rapid determination of drug levels in a biological fluid, 
where rapid typically means less than 60 minutes from 
biological fluid sampling to result ; 

simple and reliable use thereof, also for individuals not 

2 5 having any particular medical knowledge ; 

low energy input and/or no required controlled heating 
when used; 

low or negligible temperature dependence; 
storage stability; and 

3 0 manufacturing at low costs, thus making the medical kit 

attractive for use also in third-world countries. 
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Disclosure of the Invention 

According to the present invention, there is now 
provided a novel medical kit which overcomes the problem 
with non-specific binding and interaction, thus providing 
5 a highly reliable method for qualitative or quantitative 
determination of a drug in a biological fluid. Also the 
aforementioned demands in the art are well met by the 
present invention. More specifically, the present inven- 
tion relates to a medical kit for qualitative or quanti- 
10 tative determination of a drug in a biological fluid, 
said medical kit comprising: 

i) a first part coated with a drug conjugate; and 

ii) a second part which contains a labelled anti- 
drug antibody and is adapted for receiving said 

15 biological fluid. 

Preferably, said drug conjugate is a conjugate be- 
tween said drug and a protein, peptide, polyamine, ceram- 
ide, alkyl chain or carbohydrate. Most preferably, said 
protein is selected from rabbit serum albumin (RSA) , bo- 

2 0 vine serum albumin, ovalbumin, gamma globulin and thyro 

globulin. 

Preferably, said labelled anti-drug antibody is 
labelled with a metal ion, biotin, a tracing enzyme or 
latex particles. 
25 In one of the most preferred embodiments, said trac- 

ing enzyme is used for labelling and is selected from al- 
kaline phosphatase, horse radish peroxidase (HRP) , P- 
galactosidase, glucose oxidase, glucose -6 -phosphate and 
lysozyme . 

3 0 In an even more preferred embodiment, said metal ion 

is used for labelling and is selected from Au 3+ and Eu 3+ , 
Sm 3+ or a similar lanthanide. Most preferably, said metal 
ion is Au 3+ . 
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Preferably, said drug is selected from antihyper- 
tensive, antiviral, antimicrobial, antifungal, antiin- 
flammatory, antitumor and psychopharmaceutical agents, 
including corticosteroids, mono- to oligosaccharides, 
5 vitamins, provitamins and hormones. 

It is particularly preferred that said drug has a 
molar weight in the range of from 50 to 6000 g/mol, pref 
erably from 100 to 1000 g/mol. 

Typically, said drug is selected from lisinopril, 
10 amilodipine, captopril, enalapril, enalaprilat, ke- 
totifen, sildenafil and fluoxetine. 

In the present medical kit, said second part is 
preferably a container which either contains a solution 
of said labelled ant i -drug antibody or has its interior 
15 at least partially coated therewith. Typically, said con 
tainer is tube -shaped. 

As an example, said first part typically has the 
shape of a stick, strip, paddle or plate. The shape of a 
Nunc-Immuno™ Stick (vide infra) is particularly pre- 
2 0 f erred. 

As for the preferred material of said first part, 
its surface is typically of a material selected from 
polystyrene, polypropylene, nitrocellulose material 
chemically treated for maximum binding. 

25 The material below the surface may be of either the same 
or a different material as that of the surface. The sur- 
face of said first part may thus be either completely in 
tegrated with the underlying material, i.e. said first 
part is made of a single type of material, or is a layer 

30 applied on virtually any kind of useful material. Pref- 
erably, the surface of the first part is that used for 
the surface of a Nunc-Immuno™ Stick. In a preferred em- 
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bodiment, said first part is a Nunc- Immuno™ Stick, as ex- 
emplified hereinbelow. 

Moreover, the present invention also relates to a 
method for qualitative or quantitative determination of a 
5 drug in a biological fluid, wherein a first part coated 
with a drug conjugate, i.e. a first part i) as defined 
above, and a labelled anti-drug antibody are utilised. 

In accordance with said method, said first part is 
preferably placed inside a second part which contains a 

10 labelled anti-drug antibody and is adapted for receiving 
said biological fluid, i.e. a second part ii) as defined 
above, wherein said second part contains said biological 
fluid, and wherein said first part is removed from said 
second part after a predetermined period of time. 

15 Said predetermined period of time is typically in 

the range of from 5 to 60 minutes. 

According to said method, said first part is subse- 
quently, i.e. after the aforementioned steps have been 
performed, developed in order to bring about a potential 

2 0 colour change indicating the level of said drug in said 
biological fluid. 

Usually, said method in its entirety is performed at 
ambient temperature. Typically, said biological fluid is 
blood, serum, urine or saliva, 

25 The present invention is further illustrated by the 

following non-limiting examples together with the accom- 
panying figures. 
Description of the figures 

Fig. 1 depicts a standard curve for an HRP labelled 

30 anti-lisinopril antibody present at a concentration of 25 
ng/ml. The detected levels of lisinopril (pg/ml) were 
monitored at a wavelength of 450 nm. 




Fig. 2 depicts titration of HRP labelled anti-lisi- 
nopril antibody against sticks coated with either an RSA- 
lisinopril conjugate or RSA only. 

Fig. 3 depicts the ability of the present medical 
5 kit to both detect and distinguish between different 
levels of lisinopril in human whole blood by utilising 
said first part coated with an RSA-lisinopril conjugate. 
An HRP labelled anti-lisinopril antibody was used for de- 
tection . 

10 Fig. 4 depicts titration of gold-labelled (Au 3+ ) rab- 

bit anti-lisinopril antibody against sticks coated with 
either an RSA-lisinopril conjugate or RSA only. 

Fig. 5 depicts detection of different levels of lis- 
inopril in human whole blood by utilising said first part 

15 coated with an RSA-lisinopril conjugate and said second 
part containing gold-labelled rabbit anti-lisinopril 
antibody for detection. 
Examples 

Materials and procedures: 

2 0 Drug conjugates were prepared essentially in accor- 

dance with the methodology presented in "Biocon jugate 
Techniques", Ed. Hermanson, G. , Academic Press, USA, 
1996, The preparation of the anti-drug antibodies was es- 
sentially performed by following the procedures set forth 

25 in ''Synthetic polypeptides as antigens", Eds, van Regen- 
mortel, M.H.V., Briand, J. P., Muller, S. and Plaue, S., 
Elsevier, Holland, 1988. For preparation of anti-drug an- 
tibodies in general, see also "Practice and theory of en- 
zyme immunoassays", Tijssen, P., Elsevier Publishing, 

30 Holland, 1985, chapters 5 and 12 . * The entire teachings of 
all the publications referred to above are incorporated 
herein by reference. 
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Principle of the Nunc immunostick assay : 

The Nunc immunostick assay is based on the classical 
method of competitive enzyme-linked immunosorbent assay 
or gold- linked immunosorbent assay. In this assay the 
5 analytes present in the biological fluid competes with 
the standard analyte which is immobilised on the sticks 
for binding with the enzyme -label led or gold-labelled 
anti-analyte antibody. The procedure will be described 
with reference to lisinopril. The Nunc paddles are coated 

10 with the protein-lisinopril conjugate. This binds 

strongly by non-covalent interaction. Excess protein-drug 
conjugate is washed away and any free binding sites on 
the sticks are blocked by incubation with a protein- and 
detergent -containing buffer e.g., casein and Tween-20. 

15 After blocking, the sticks are washed in water, dried and 
can be stored under dry condition until further use. In 
the test, the sticks are placed in a tube containing a 
dilution of the enzyme- labelled or gold-labelled anti- 
lisinopril antibody and a few drops of the biological 

20 fluid being tested. After 5-10 minutes incubation to al- 
low for the antigen-antibody reaction, the sticks are 
washed in tap water to remove excess labelled antibody. 
If the biological fluid does not have the drug, then most 
of the labelled antibody will bind to the drug immobi- 

25 lised on the sticks. This binding will reveal itself di- 
rectly, in the case of gold-labelled antibody, as the 
gold-antibody has intense reddish colour. In the case of 
enzyme -labelled antibody, the binding of the antibody is 
revealed by the addition of a substrate (TMB in the case 

30 of horseradish peroxidase) . The enzyme- labelled antibody, 
which is now bound to the drug immobilised on the stick, 
will convert the soluble substrate into an insoluble blue 
coloured product that will be deposited on the surface of 
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the stick. The sticks are rinsed in water to remove ex- 
cess substrate solution and dried. If the biological 
fluid contains the drug, then this will compete with the 
immobilised drug for binding with the antibody conjugate. 
5 This means that less antibody conjugate will bind to the 
drug immobilised on the sticks. Hence, the sticks will be 
coloured less intensely. The more free drug present in 
the biological fluid the less the colour intensity would 
be. In practice, an antibody conjugate dilution is se- 

10 lected that will give intense colour. at or below the cut 
off concentration and no colour or faint colour at the 
"positive" concentration, e.g., for lisinopril the cut 
off chosen is 50 ng/ml. At this concentration or below 
sufficient antibody conjugate will bind to give intense 

15 colour, while at 100 ng/ml the colour intensity is faint 
or absent . 

Alternatively, an indirect standard immunoassay pro- 
cedure may be used instead of directly labelling the 
anti-drug antibody (e.g., rabbit anti -lisinopril anti- 

2 0 body) . In this embodiment one can use a labelled second 

antibody, e.g., enzyme- labelled, or gold-labelled goat 
anti-rabbit IgG antibody. In this case, the assay will be 
performed as before but with the addition of an extra 
step. Hence, the coated strips will be incubated with the 
25 anti-drug antiserum (rabbit anti-lisinopril) for 5- 

10 minutes, followed by washing in water for 10 seconds, 
incubation with labelled goat anti -rabbit IgG for another 
5-10 minutes, washing and reading for gold-labelled anti- 
body directly or after the addition of the substrate in 

3 0 the case of enzyme labelled antibody. 

Yet another variation to the indirect test is to 
label the anti -drug antibody with biotin and using gold- 
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labelled or enzyme labelled avidin or streptavidin in 
place of the second antibody. 



Preparation of Rabbit Serum Albumin-Lisinopril conjugates 
5 by 2 -step glutar aldehyde method: 

1. 10 mg of rabbit serum albumin is dissolved gently in 1 
ml of PBS (phosphate buffered saline: 0 . 02M 
Na 2 HP0 4 /NaH 2 P0 4 buffer, pH 7.4 containing 0.15M NaCl) . 

10 

2.1 ml of freshly prepared 1 % (w/v) glutaraldehyde is 
added to the protein dropwise while stirring. Leave 
stirring for 2 hours at room temperature. 

15 3. Excess glutaraldehyde is removed by gel filtration in 
PBS, using either Sephadex G-25F or Sephadex G-50M. A 
column with at least 20 ml of gel (recommend 1.5 x 
2 0cm) will be needed. Monitor protein peak at 280 nm. 

20 4. Fractions containing the protein are pooled and lisi- 
nopril solution in PBS is added. A molar ratio of lis- 
inopril: RSA of 200: 1 is used. Incubation while mix- 
ing for 24 hours at room temperature. 

2 5 5. Dialyse vs. PBS for 4 8 hours at 4°C. 

6. Optical density is measured at 280nm. Conjugate con- 
centration using the extinction coefficients for a 1 
mg/ml protein concentration: 0.67 at 280 nm is worked 
30 out. 

Sodium azide is added to 0.1 % (w/v) and aliquots are 
stored at -20°C. 



Preparation of IgG-Horseradish peroxidase conjugates 
{HPR-IgG) by 2 -step glu tar aldehyde method: 

1. 10 mg of HRP is dissolved gently in 1 ml of PBS (phos- 
phate buffered saline: Na 2 HP0 4 /NaH2P04 buffer, pH 7.4 
containing 0.15M NaCl) . 

2.1 ml of freshly prepared 1 % (w/v) glutaraldehyde is 
added to the enzyme dropwise while stirring. Leave 
stirring for 2 hours at room temperature. 

3. Excess glutaraldehyde is removed by gel filtration in 
PBS , using either Sephadex G-25F or Sephadex G-50M. A 
column with at least 20 ml of gel (recommend 1.5 x 10 
cm) will be needed. Monitor enzyme peak at 4 03 nm. 

4. Fractions containing the enzyme are pooled and anti- 
body solution in PBS is added. A molar ratio of HRP: 
IgG of 4-6: 1 is used. The proteins are incubated 
while mixing for 24 hours at room temperature or 4°C if 
IgG is labile. 

5. Dialyse vs. PBS for 4 8 hours at 4°C. 

6. O.D. is measured at 403 nm and 278 nm. HRP and IgG 
concentrations in the conjugate using the extinction 
coefficients for a 1 mg/ml protein concentration are 
worked out : 

HRP 4 03nm = 2.2, HRP 27 8mn = 0.75, IgG 2 78nm = 1.4. 

7. BSA is added to 10 mg/ml, Tween-2 0 to 0.05 % (w/v) and 
a preservative: 0.005 % thiomersal or still better 
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0.02 % (w/v) bromo-nitro-dioxane (BND) . Aliquot are 
stored at -2 0°C. 



Note : 

5 HRP-drug conjugates are made following the same proce- 
dure, using drug: HRP molar ratio of 5:1. 



Rabbit anti-lisinopril antibody was gold-labelled by 
British Biocell International, Cardiff, Wales, Britain. 

10 Sensitivity evaluation: 

The interior walls of conventional microtitre wells 
were coated with an RSA-lisinopril conjugate by adding a 
solution of said conjugate (1 jag/ml; 0.1 ml) to said 
wells followed by incubation for 1 h at 3 7°C. After wash- 

15 ing with wash buffer (10 mM sodium phosphate buffered 

saline, pH 7.4 containing 0.0 5 % sodium azide and 0.0 5 % 
Tween-20, PBS-T) , 250 /il/well, 3 times, the wells were 
incubated with varying amounts of lisinopril in human 
whole blood (25 ul) in the presence of HRP labelled anti- 

20 lisinopril antibody (25 ng/ml in wash buffer, 100 

jal/well) for 3 0 min at room temperature. After washing 
with wash buffer the wells were incubated with the sub- 
strate, tetramethylbenzidine solution, 100 |il/well for 3 0 
min at room temperature . Colour development was quenched 

25 by addition of 2 M sulphuric acid, 100 |al/well and the 
colour intensity was measured at a wavelength of 450 nm 
by use of a Dynex microtitre plate reader. The results 
are depicted in Fig. 1. Since a lisinopril level as low 
as 100 pg/ml could be detected, this experiment verified 

3 0 that the sensitivity of the assay system of the present 
invention is very high. 

Evaluation of possible non-specific binding: 
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Sticks coated with RSA-lisinopril conjugate were 
prepared by submerging a Nunc-Immuno™ Stick (manufactured 
by Life Technologies, UK) into a solution of RSA-lisino- 
pril conjugate (5 |ig/ml) in carbonate buffer (pH 9.5) , 
5 followed by incubation for 1 h at 37°C. Phosphate buffer- 
ed saline (PBS; pH 7.4) may optionally be used as sol- 
vent, and the incubation may alternatively be performed 
for 24 h at room temperature. After the incubation, the 
stick was washed in tap water and blocked in PBS contain- 

10 ing 0.2% casein, 0.05% Tween-20 and 0.05% NaN 3 (preserva- 
tive) for 1 h at room temperature. Then it was rinsed 
once in tap water, dried at room temperature and stored 
in a dry environment until further use thereof. 

The above describes a generally applicable coating 

15 procedure, and sticks coated with RSA were prepared in 
complete accordance therewith. 

Moreover, some details of the coating procedure de- 
serve additional comments. Firstly, a direct coupling of 
the drug to a stick would not yield a useful product, 

2 0 since the fairly low molecular weight of the drug would 
make it nearly impossible for an antibody to directly 
bind to the immobilised drug. For this reason, sticks 
were instead coated with a drug conjugate, preferably a 
protein-drug conjugate such as RSA-lisinopril. Conjugates 

2 5 between a drug and a polyamine or carbohydrate are 

equally useful. Secondly, it was also found that i) coat- 
ing with a high amount of conjugate, and il) a high 
drug/protein ratio in the conjugate were absolutely cru- 
cial for attaining high sensitivity. Typically, the con- 

30 centration of the conjugate in the above coating solution 
should be in the range of 1-5 jig/ml, whereas a useful 
drug/protein ratio in the conjugate should be from 10:1 
to 200:1. 
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The sticks prepared as above were then inserted into 
tubes containing 10% {v/v) human whole blood in phosphate 
buffered saline (0.5 ml), containing 0.05% Tween-20, 0.2% 
casein and 10 mM EDTA (pH 7.4), as well as various con- 
5 centrations of HRP labelled anti-lisinopril antibody. 
After incubation for 5 min at room temperature, each 
stick was removed, rinsed in tap water for 10 seconds and 
then inserted into tubes containing tetramethylbenzidine 
substrate for 5 minutes, after which it was rinsed as be- 

10 fore, dried and photographed. The results are depicted in 
Fig. 2, and they confirm that non-specific antibody bind- 
ing to the sticks is insignificant in comparison with the 
very high degree of specific antibody binding. A major 
prerequisite for the versatility of the present invention 

15 is thereby provided. For practical purposes, the most 

suitable colour intensity was obtained when the concen- 
tration of the HRP labelled anti-lisinopril antibody was 
250 ng/ml . 

Detection of lisinopril in human whole blood: 
20 Sticks coated with RSA-lisinopril conjugate as above 

were submerged into a mixture (500 ul) of HRP labelled 
anti-lisinopril antibody (250 ng/ml; 400 in phosphate 

buffered saline (0.5 ml), containing 0.05% Tween-20, 0.2% 
casein and 10 mM EDTA (pH 7.4)), and human whole blood 
25 (100 |xl) containing various concentrations of lisinopril. 
After incubation for 5 min, the sticks were removed, 
rinsed in tunning tap water and developed with tet- 
ramethylbenzidine as above. The results are shown is Fig. 
3, and they clearly illustrate a marked colour intensity 
30 difference between the various evaluated lisinopril con- 
centrations. Note in particular the clear difference in 
colour intensity between the blood samples containing 50 
ng/ml and 100 ng/ml, respectively, of lisinopril. Since 
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these concentrations cover the effective therapeutic 
range of this drug, the results supra should be of con- 
siderable medical relevance. 

Evaluating the binding specificity of gold-labelled 
5 rabbit anti-lisinopril antibody: 

Sticks coated with either RSA-lisinopril conjugate 
or RSA only were prepared as described above . They were 
then incubated for 2 0 min at room temperature with gold- 
labelled rabbit anti-lisinopril antibody (200 jil; 0.2 or 

10 0.1 optical density units/ml; in phosphate buffered sa- 
line (0.5 ml), containing 0.05% Tween-20, 0.2% casein and 
10 mM EDTA (pH 7.4),) in the presence of human whole 
blood (50 \xl) . After the incubation the stick was removed 
and rinsed with tap water for 10 seconds, whereby poten- 

15 tial colour (red) development was immediate. The results 
are shown in Fig. 4, and they evidence a very high bind- 
ing specificity also for this system. The solution of 
gold-labelled rabbit anti-lisinopril antibody having an 
optical density of 0.2/ml was most preferred for further 

20 use. 

Detection of lisinopril in human whole blood by 
utilising gold-labelled antibody: 

Sticks coated with RSA-lisinopril conjugate as above 
were submerged into mixtures of gold-labelled rabbit 

25 anti-lisinopril antibody (200 \xl; 0.2 optical density 

units/ml; in phosphate buffered saline (0.5 ml), contain- 
ing 0.05% Tween-20, 0.2% casein and 10 mM EDTA (pH 7.4),) 
and human whole blood (50 |il) , the latter containing lis- 
inopril at the concentrations 0, 20 and 100 ng/ml, re- 

3 0 spectively. After incubation for 15 min, the sticks were 
removed and rinsed in running tap water for about 10 
seconds, providing immediate colour development. The re- 
sults are shown in Fig. 5, and they clearly illustrate a 
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distinguishable colour intensity difference between the 
evaluated lisinopril concentrations. 

The characteristics of the present embodiment which 
utilises gold- labelled anti-drug antibody require some 
5 additional comments. Firstly, the use of gold instead of 
enzyme as label makes this embodiment substantially un- 
affected by normal temperature fluctuations, which is es- 
pecially advantageous from a reproducability , storage as 
well as user aspect. Secondly, this embodiment provides 

10 an extremely rapid analysis (5-15 minutes from sampling 
to result) , since the colour development requires no ad- 
ditional step involving a substrate for a labelling en- 
zyme. Indeed, this embodiment is particularly preferred. 
According to preliminary experiments, the optional 

15 use of anti-drug antibody labelled with latex particles 
(e.gr. carboxy activated beads, Bangs Laboratories Inc., 
U.S.A.) yields a product having properties nearly identi- 
cal to those of the gold-labelled anti-drug antibody sys- 
tem disclosed above. 

2 0 To summarise, the present medical kit is typically 

used in practise as follows: 

A solution of about 200-500 |al of the labelled anti- 
drug antibody is added to a second part, normally a tube, 
followed by addition of about 50-100 jal of the tested 

2 5 biological fluid, normally blood. After incubation for 1- 

3 minutes, a first part, i.e. a coated stick prepared as 
above, is placed inside the tube and incubated for 5-10 
minutes. The stick is then removed, rinsed in tap water 
for 10 seconds and developed. The concentration of the 

3 0 solution of the labelled ant i -drug antibody should prefe- 

rably be selected so that test samples containing a drug 
level below the effective therapeutic dose yield a fairly 
intensely stained stick, whereas test samples containing 



16 

a drug level within the effective therapeutic dose should 
yield only a weakly stained, or even unstained, stick. 
The entire procedure is normally performed at ambient 
temperature and requires less than 60 minutes from blood 
sampling to result. Hence, it should be evident that the 
concept of the present invention provides a significant 
contribution to the art. 
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CLAIMS 

1. A medical kit for qualitative or quantitative de- 
termination of a drug in a biological fluid, said medical 
5 kit comprising : 

i) a first part coated with a drug conjugate; and 

ii) a second part which contains a labelled anti- 
drug antibody and is adapted for receiving said 
biological fluid. 

10 2. A medical kit according to claim 1, wherein said 

drug conjugate is a conjugate between said drug and a 
protein, peptide, polyamine, ceramide, alkyl chain or 
carbohydrate . 

3. A medical kit according to claim 2, wherein said 
15 protein is selected from rabbit serum albumin, bovine se- 
rum albumin, ovalbumin, gamma globulin and thyro globulin 

4. A medical kit according to any one of claims 1-3, 
wherein said labelled anti-drug antibody is labelled with 
a metal ion, metal ion, a tracing enzyme or latex parti - 

20 cles. 

5. A medical kit according to claim 4, wherein said 
tracing enzyme is selected from alkaline phosphatase, 
horseradish peroxidase, P-galactosidase , glucose oxidase, 
glucose- 6 -phosphate and lysozyme . 

2 5 6. A medical kit according to claim 4, wherein said 

metal ion is Au 3+ or Eu 3+ , Sm 3+ or a similar lanthanide. 

7. A medical kit according to any one of claims 1-6, 
wherein said drug is selected from antihypertensive, an- 
tiviral, antimicrobial, antifungal, antiinflammatory, an- 

3 0 titumor and psychopharmaceutical agents, including 

corticosteroids, mono- to oligosaccharides, vitamins, 
provitamins and hormones. 
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8. A medical kit according to any one of claims 1-7, 
wherein said drug has a molar weight in the range of from 
50 to 6000 g/mol, preferably from 100 to 1000 g/mol . 

9. A medical kit according to claim 8, wherein said 
5 drug is selected from lisinopril, amilodipine, captopril, 

enalapril, enalaprilat, ketotifen, sildenafil and 
fluoxetine . 

10. A medical kit according to any one of claims 
1-9, wherein said second part is a container which either 

10 contains a solution of said labelled anti-drug antibody 
or has its interior at least partially coated therewith. 

11. A medical kit according to any one of claims 
1-10, wherein said first part has the shape of a stick, 
strip, paddle or plate. 

15 12. A medical kit according to claim 11, wherein 

said first part has the shape of a Nunc-Immuno™ Stick. 

13 . A medical kit according to any one of claims 
1-12, wherein said first part has a surface of a material 
selected from polystyrene, polypropylene, nitrocellulose 

2 0 material chemically treated for maximum binding. 

14. A medical kit according to claim 13, wherein 
said material is that used for the surface of a Nunc- 
Immuno™ Stick. 

15. A medical kit according to claim 10, wherein 
25 said container is tube-shaped. 

16. A medical kit according to any one of claims 
1-15, wherein said biological fluid is blood, serum or 
urine . 

17. A method for qualitative or quantitative deter- 
30 mination of a drug in a biological fluid, wherein a first 

part i) as defined in any one of claims 1-14 and a la- 
belled ant i- drug antibody are utilised. 
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18. A method according to claim 17, wherein said 
first part is placed inside a second part ii) as defined 
in any one of claims 1-15, wherein said second part con- 
tains said biological fluid, wherein said first part is 

5 removed from said second part after a predetermined pe- 
riod of time. 

19. A method according to claim 18, wherein said 
predetermined period of time is in the range of from 5 to 
60 minutes. 

10 20. A method according to any one of claims 17-19, 

wherein said first part is subsequently developed in or- 
der to bring about a potential colour change indicating 
the level of said drug in said biological fluid. 

21. A method according to any one of claims 17-20, 
15 wherein the method in its entirety is performed at ambi- 
ent temperature. 

22. A method according to any one of claims 17-21, 
wherein said biological fluid is blood, serum, urine or 
saliva . 
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ABSTRACT 



There is provided a novel medical kit which over- 
comes the problem with non-specific binding and interac- 
5 tion, thus providing a highly reliable method for quali- 
tative or quantitative determination of a drug in a bio- 
logical fluid. Said medical kit comprises a first part 
coated with a drug conjugate, and a second part which 
contains a labelled anti-drug antibody and is adapted for 
10 receiving said biological fluid. 
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Figure 5 
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